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In 1905 Kromayer, the pioneer of dermabrasion,
described the use of dental burrs in skin planing
(1).
We have found a similar instrument (Fig. 1)
applicable to the controlled depth removal of
epidermis (epidermal abrasion) for the following
investigative purposes:(1) Permeability measurements. The burr is
dipped in an 0.01 per cent solution of nitrazine
yellow or bromcresolpurple in saline, the super-
fluous indicator solution is wiped off, and the wet
burr is pressed gently on the surface of the skin
(Fig. 1). Almost immediately after the relatively
impermeable barrier zone has been penetrated
the abraded circular area turns from yellow to
greenish brown when nitrazine yellow is used, and
from yellow to purple when bromeresolpurple is
employed. This is due to the change in pH from
the acid side in the stratum corneum to the
slightly alkaline milieu in the stratum Malpighii
(2). The substances which are to be tested can be
applied directly to this area and the reactions
which ensue can be compared to those which fol-
low the application of the substances on intact
skin.
The permeability of stratum corneum could pos-
sibly be calculated more exactly from the differ-
ence in the disappearance rates of radioactive
substances (3) from abraded and intact skin areas.
(2) Testing of phlogistic substances and allergens.
Several substances of physiological importance
(acetyleholine, potassium, histamine, ATP, sero-
tonin, angiotensin, bradykinin and other kinins
important in inflammatory reactions), and dis-
tilled water are known to produce pain sensations
when applied to the exposed base of a cantharidin
blister (4). The large, slowly developing canthari-
din blister produced by the application of a 2cm x 2
em eantharidin plaster causes some discomfort
and cannot be employed in large scale studies.
Moreover it must be remarked that the magne-
sium-chelating effect of eantharidin may disturb
the transmission of pain sensations.
The burr which we have used is practicable for
the prompt testing of pain-producing substances.
In addition, the time which is necessary for the
perception of the pain can be used to control the
depth of the lesion. For instance, bradykinin and
distilled water produce sharp pain within 25
seconds of their application to a lesion reachingjust below the level of stratum conjunetum.
They produce sharp pain immediately when ap-
plied to a lesion approaching the level of the basal
cell layer and displaying barely visible but non-
oozing papillary capillaries. The duration of the
1
lag period depends primarily on the thickness of
stratum malpighii. Apparently the suprabasal
layers of epidermis do not contain pain receptors.
When histamine is applied to an abrasion of
suprabasal depth in concentration of 10, it
causes, after a latent period of 15—20 seconds, a
burning sensation, followed by itching and flare
in the surrounding area and, later, the whealing
of the lesion. When a histamine liberator (like
morphine) or an allergen, causing an immediate
reaction in intradermal tests, is applied to a supra-
basal abrasion a histamine-like response is ob-
tained. Obviously the epidermal abrasion test can
be more adequately controlled than the scratch
and intradermal test methods.
Ftc. 1. Finishing burr (Figure 21, No. 18) in
proper position for epidermal abrasion.
Moreover, the removal of the dead layers of
epidermis might allow the use of the delicate
method for the in vivo observation of cellular oxi-
dation-reduction states described recently by
Chance and his co-workers (5).
(3) Cutaneous circulation. Direct observation
of the capillary circulation in humans has for the
most part been limited to the conjunctival vessels
and the nailfold capillaries of the fingers. The
optical properties of the skin are such that at
higher magnifications relatively poor resolution
of capillary detail is obtained. Removal of the
keratin layers of the skin improves the visualiza-
tion of the vessels and permits the examination of
the papillary vessels in areas of skin other than
the nailfold (6). Epidermal abrasion to the supra-
basal level, however, makes observations on the
subpapillary vessels possible as well. (Fig. 2) The
pattern of dermal vessels and their reactions can
be observed directly with a capillary microscope
through a drop of saline or through the solutions
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can be overcome with the burr method. The burr
lesion of suprabasal depth accelerates the cell
migration and results in a more uniform and dense
population of cells.
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